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(1) , $u(x,t)$ $x,t$ , . $T$
$T[u](x)= \int_{-\ovalbox{\tt\small REJECT}}^{\infty_{\underline{1}}}\coth[\frac{\pi}{2\delta}(y-x)]u(y)dy$. (2)
. $\delta$ . , INLS
. [14],
[15, 11, 12]. DJLS
Schrtidinger (NLS) ,






NLS . $\deltaarrow 0$
NLS .
6 .
1541 2007 47-66 47
. (1)
(2 ). , 2+1
(3 ).
, 2+1 Wronski .





2.1. ([1] . )
$f(y)$ . $F(z)$ { $z|z\in \mathbb{C}\backslash \{\mathbb{R}+2ni\delta\}$ .
$F(z):= \int_{-\infty}^{\infty}\coth[\frac{\pi}{2\delta}(y-z)]f(y)dy$ . (5)
$f(y)$ H\"oldc , $F(z)$ .
$F^{\pm}(x)$
$:= \lim_{earrow 0\pm}F(x+i\epsilon)=T[f]\pm if(x)$ . (6)
$F^{+}(x)$ $F^{-}(x)$ $F^{+}(x+2i\delta)=F^{-}(x)$ .
(6) .
$f(x)= \frac{i}{2}(F^{-}-F^{+})$ , $T[f]= \frac{1}{2}(F^{+}+F^{-})$ .
$f$ , $F$
. . $F$ ,
$f$ ,
.
2.2. $x$ . $G(z)$ $a.\sim c$ .
$T[G(x+2i\delta)-G(x)]=-i(G(x+2i\delta)+G(x))$
.
$a$. $G(z)$ $0\leq{\rm Im} z\leq 2\delta$ .
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$b$ . $y(0\leq y\leq 2\delta)$ $\lim_{x}G(x+iy)$ $- \lim_{xarrow-\infty}G(x+iy)$ .
$c$ . $G(x+2i\delta)-G(\vee*)$ .
$0\leq{\rm Im} z\leq 2\delta$ , $0\leq \bm{i}z\leq 2\delta$
. $a.\sim c$ . .
, .
(1) 22 . $w^{+},w^{-}$
.
$w^{\pm}:=- \frac{\sigma}{2}\lim_{\epsilonarrow 0\pm}\int_{-\infty}^{\infty}\frac{1}{2\delta}\coth[\frac{\pi}{2\delta}(y-x\mp\epsilon i)]|u(y)|^{2}dy$ .
$w$
$w^{+}(x+2i\delta)=w^{-}(x)$ , $\{w^{+}(x)\}\dagger=w^{-}(x)$ (7)
. $v:=u^{\dagger}$ . \dagger .
(1) .
$\{\begin{array}{l}iu_{t}=u_{xx}-2uw_{x}^{+}-iv_{t}=v_{xx}-2vw_{x}^{-}w^{-}-w^{+}=i\sigma uv\end{array}$ (8)
(8) . 22 ,
(1) .
3 2 KP
2 KP $[16, 9]$ , (8)
. $y$ .
$P=I+W^{(1)}\partial_{y}^{-1}+W^{(2)}\partial_{y}^{-2}+\cdots+W^{(n)}\partial_{y}^{-n}$.
$\partial$ . , $W^{(j)}(j=1,2, \cdots)$ 2 $x2$ . $I$
. , $W^{(j)}$ $k,$ $l$- $w_{kl}^{(j)}$ . , $W^{(1)},$ $W^{(2)},$ $W^{(3)}$
$w^{(1)}=(\begin{array}{ll}w_{11} w_{12}w_{21} w_{22}\end{array})\prime w^{(2)}=(\begin{array}{ll}v_{1l} v_{l2}v_{21} \infty 2\end{array})$ $W^{(3)}=(\begin{array}{ll}u_{ll} u_{l2}u_{21} u_{22}\end{array})$




(9) $2n$ $’\supset$ $(\begin{array}{l}f_{1}g_{1}\end{array}),$ $(\begin{array}{l}f_{2}g_{2}\end{array}),$ , $(\begin{array}{l}f_{2n}g_{2n}\end{array})$ .
$W^{(j)},$ $fj,$ $gj$ $y$ . $t_{1},$ $t_{1},$ $t_{2},$ $t_{2},$$t_{l} t_ 3}\langle 1$) $(2)\langle 1$ ) (2) $(1)(2)\ldots$ $z^{(1)},$ $z^{(2)}$
. $f_{j}$ g .






$B_{1}=(\begin{array}{ll}1 00 0\end{array})$ , $B_{2}=(\begin{array}{ll}0 00 1\end{array})$
, $\langle\mu\rangle(\mu=1,2)$ $z^{(\mu)}$ $2i\delta$ . $a^{\langle\mu)}(z^{(\mu)})=a(z^{(\mu)}+2i\delta)$
. (10a) 2 KP [16, 4, 8, 9] .
, $P$ $t_{j}^{(\mu)}$ 2 KP
$\frac{\partial P}{\partial t_{j}^{(\mu)}}=B_{j}^{(\mu)}P-PB_{\mu}\dot{\theta}$, (lla)
$B_{j}^{\langle\mu)}:=(PB_{\mu}\theta^{j}P^{-1})_{+}$ (llb)




, (11) $W^{(1)},$ $W^{\langle 2)},$ $W^{\langle 3)}$ .
$\frac{\partial w_{21}}{\theta t_{1}^{(1)}}=w_{21}w_{11}-v_{21}$ , $\frac{a_{\alpha 1}}{\partial t_{1}^{(1)}}=w_{21}v_{11}-u_{21}$ ,
$\frac{\partial w_{12}}{\partial t_{1}^{(2)}}=w_{12}w_{22}-v_{12}$ , $\frac{\partial v_{12}}{\partial t_{1}^{(2)}}=w_{12}v_{22}-u_{12}$ ,
$\frac{\partial w_{22}}{\partial t_{1}^{(1)}}=w_{21}w_{12}$, $\frac{\theta v_{22}}{\theta t_{1}^{(1)}}=w_{21}v_{12}$ ,
(13)
$\frac{\partial w_{11}}{\theta t_{1}^{(2)}}=w_{12}w_{21}$ , $\frac{\partial v_{11}}{\partial t_{1}^{(2)}}=w_{12}\eta_{1}$ .
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, $v_{ij}$ $w_{ij}$ .
$\frac{\theta w_{21}}{\theta t_{2}^{(1)}}=-\frac{\partial^{2}w_{21}}{\partial t_{1}^{(1)^{2}}}+2w_{21^{\frac{\partial w_{11}}{\theta t_{1}^{(1)}}}}$ , $\frac{\partial w_{12}}{\alpha_{2}^{(1)}}=\frac{\partial^{2}w_{12}}{\theta t_{1}^{(1)^{2}}}-2w_{12^{\frac{\partial w_{11}}{\theta t_{1}^{(1)}}}}$ ,








$\{\begin{array}{l}f_{\theta t_{2}^{(1)}}^{fi_{21}}=\frac{\partial^{2}w_{21}}{\partial t_{1}^{\{1)^{2}}}+2u\mathfrak{p}_{1^{\frac{\partial w_{11}}{\partial t_{1}^{(1)}}}}\frac{\theta w_{12}^{(2)}}{\partial t_{2}^{(1)}}=\frac{\partial^{2}w_{12}^{(2\rangle}}{\theta t_{1}^{(1)^{l}}}-2w_{12}^{(2\rangle}\frac{\partial w_{11}^{(2\rangle}}{\partial t_{1}^{(1)}}i(w_{11}^{(2)}-w_{11})=w_{12}^{(2\rangle}w_{21}\end{array}$ $(16a)$
$\{\begin{array}{l}\frac{\theta w_{12}}{\partial t_{2}^{(2)}}=-\frac{\partial^{2}w_{12}}{\theta t_{1}^{(2)^{2}}}+2w_{12}\frac{\partial w_{22}}{\partial t_{1}^{(2)}}\frac{\theta w_{21}^{\{1\}}}{\partial t_{2}^{(2)}}\frac{\partial^{2}w_{21}^{(1)}}{\partial t_{1}^{(2)^{2}}}-2w_{21}^{(1\rangle}\frac{\theta w_{22}^{(1\rangle}}{\partial t_{1}^{(2)}}i(w_{22}^{(1\rangle}-w_{22})=w_{21}^{(1\}}w_{12}\end{array}$ (16b)
2 . (16a) (16b)
(16a) .
4
(16a) (8) , 3 .
$t_{2}^{(1)}=it$ , .
$( \frac{\partial}{\partial z^{(2)}}-\frac{\partial}{\partial t_{1}^{(1)}})P=0,$ . (17)
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$P$ $t^{(1)},$ $z^{(2)}$ $t^{(1)}+z^{(2)}$ .
$x:=t^{(1)}+z^{(2)}$ , (16a) .
$\{\begin{array}{l}iw_{21,t}=w_{21\rho x}-2w_{21}w_{11_{\beta}}-i\overline{w}_{12,l}=\overline{w}_{12,xx}-2\overline{w}_{12}\overline{w}_{11,x}i(\overline{w}_{11}-w_{11})=\overline{w}_{12}w_{21}\end{array}$ (18)
, 7 $\overline{a}(x)=a(x+2i\delta)$ ) . (18) (8)
. , (18) w21 $\overline{W}12$ $x,t$ ,
$w_{11}$ 22 $W21$ .
$i_{\mathfrak{R}1},\ell=w_{21\rho x}-w_{21}(T+i)(|w_{21}|^{2})_{x}$ (19)
INLS (1) .
. (9) $(\begin{array}{l}f_{j}g_{j}\end{array})(j=1,2, \cdots 2n)$
.
( $f_{2n}f_{1}f_{2}$ . $\partial^{n-1}\partial^{n-1}f_{2n}\partial^{n-1}:.f_{1}f_{2}|_{\varphi_{\hslash}}^{g_{1}}g_{2}$
$\ldots$
$\theta^{\iota-1}g_{2n}\partial^{n-1}g_{1}\partial^{n-1}g_{2}:$ ) $( \frac{w_{11}^{(1)}w_{21}^{(1)}}{w_{12}^{\{n)}w_{22}^{\{n)},w_{12}^{(1)}w_{22}^{(1)}:}1$
$=-(\begin{array}{ll}\partial^{n}\beta_{1} \partial^{n}g_{l}| |\partial^{n}\beta_{*\iota} \partial^{n}g_{2n}\end{array})$ .








(20a) (20c) $j$ . (20b)
$j$ . , $w_{21},$ $w_{12},$ $w_{11}$ \dagger $fj$
. $fj/gj$ $t_{1}^{(1)}$ $z^{(2)}$ $x=t_{1}^{(1)}+z^{(2)}$ ,
$\beta_{j}/g_{j}=c_{j}e^{\lambda_{j}}$ $:=c_{j}\exp\{(k_{j}-L_{j})\cdot y+k_{j}x+ik_{j}^{2}t+a_{j}\}$ ,
$L_{j}$ $:=i(e^{-2itk_{j}}-1)$
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, (21) $w_{21},w_{12},w_{11}$ (21a) (19)
. .
4.1. $C1\sim C3$ $k_{j},$ $a_{j},$ $Cj$ $w_{21}(x-i\delta)$ $w_{12}(x+i\delta)$
, $w_{11}(x-i\delta)$ . $w_{21}(x-i\delta)$
INLS (19) .
Cl $y$ , $k_{j},$ $a_{j}$ $k_{j}^{1}=-k_{j+n},$ $a_{j}^{\dagger}=-a_{n+j}$ ,
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$\pi$
C2 $->{\rm Re} k_{1}>{\rm Re} k_{2}>\cdots>{\rm Re} k_{n}>0$
$2\delta$
C3 $Cj,$ $(j=1,2, \cdots n)$ .
$c_{j}= \prod_{r=1}^{n}\frac{L_{j}-L_{n+r}}{k_{j}-k_{n+r}}$ ,
$c_{n+j}=- \prod_{r\approx 1,r\prime j}^{n}\frac{L_{n+j}-L_{n+r}}{k_{n+j}-k_{n+r}}$
.
$C1\sim C3$ $4n$ . $k_{j}(j=1,2, \cdots n)$
, . , $a_{j}(j=1,2, \cdots n)$
. $y$ $a_{j}$ .
. .
4.2. 1 ($n=1$ ) . $k_{1}=p+qi,$ $k_{2}=-k_{1}^{1}=$
$-p+qi$ , $0<p< \frac{\pi}{2\delta}$ .
$y=0,a_{1}=\alpha+\beta_{l}’,a_{2}=-a_{1}^{\dagger}$ .
$m_{1}(x-i \delta)=\frac{-\sqrt{p\epsilon in2\delta p}e^{-i\{qx+\#-q^{2})t+\beta\}}}{Coeh[p(X-i\delta-2qt)+\delta q+z^{\log\frac{\epsilon in2\delta p}{p}+\alpha]}1}$
4.3. $k_{1}=0.2+0.02i,$ $k_{2}=0.11+0.1i,$ $\delta=4,$ $y=a_{1}=a_{2}=0$ 2








$k_{j}=pj+iq_{j}$ $q_{1}<q_{2}<0$ , $-2q_{1}$ .
, (21a) .






41 $w_{21}(x-i\delta)=\{w_{12}(x+i\delta)\}^{t}$ wll $(x-i\delta)$ 22
. 3 .
i) $w_{21}(x-i\delta)=\{w_{12}(x+i\delta)\}\dagger$ .
ii) $\psi_{1}(x-i\delta)$ $w_{12}(x+i$ $xarrow\pm\infty$ $0$ . (
. $w_{11}(x+i\delta)-w_{11}(x-i\delta)$ $0$ .
$w_{11}(x+i\delta)-w_{11}(x-i\delta)$ $c$. )
. $w_{11}(x-i\delta)$ $b$ . . $w_{11}$
, $b$. . $w_{11}$ (18) ,
, $b$ . .
$i\ddot{u})w_{11}(x-i\delta)$ $0\leq \bm{i}x\leq 2\delta$ .
, $L_{j}$ , .
5.1. $\sigma=\{\sigma_{1},\sigma_{2}, \cdots,\sigma_{a}\}$ ( ,
$\sigma_{1}<\sigma_{2}<.\cdots$ <\mbox{\boldmath $\sigma$} ) ,L\mbox{\boldmath $\sigma$} .
$k_{\sigma}:= \prod_{1<\dot{o}<j’\leq a}(k_{\sigma_{j}}-h_{j’})$
,
$L_{\sigma}:= \prod_{\prime 1<\lrcorner\triangleleft\leq a}(L_{\sigma_{j}}-L_{\sigma_{j’}})$
.
, $\sigma$ $\mu=\{\mu_{1}, \mu_{2}, \cdots\mu\}$
.
$k_{\sigmaarrow\mu}:= \prod_{j\overline{\sim}1j}^{a}\prod_{=1}^{b}(k_{\sigma_{j}}-k_{\mu_{j}})$ , $L_{\sigmaarrow\mu}:= \prod_{j=1j}^{a}\prod_{\approx 1}^{b}(L_{\sigma_{j}}-L_{\mu_{f}})$ .
, .
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52. Cl , $x,$ $t$ $k_{j}^{\dagger}=-k_{n+j},$ $L_{j}^{\dagger}=-L_{n+j},$ $\lambda_{j}^{\dagger}=-\lambda_{n+j}$
. $2n$ .
5.3. C2 , $L_{j},$ $(j=1,2, \cdots n)$ .
5.4. $\sigma:=\{\sigma_{1},\sigma_{2}, \cdots\sigma_{a}\}$ $\mu:=$
$\{\mu_{1}, \mu_{2}, \cdots\mu_{b}\}$ $\kappa:=\{\kappa_{1}, \kappa_{2}, \cdots\kappa_{c}\}(b+c=a)$ , .
$\frac{L_{\sigma}}{k_{\sigma}}=\frac{L_{\mu}L_{\kappa}L_{\muarrow\kappa}}{k_{\mu}k_{n}k_{\muarrow\kappa}}$ , $L_{\sigma}k_{\sigma}=L_{\mu}L_{\kappa}L_{\muarrow\kappa}k_{\mu}k_{\kappa}k_{\muarrow\kappa}$ . (22)
. $L_{\sigma}$ ,
$L_{\sigma}\neq L_{\mu}L_{\kappa}L_{\muarrow\kappa}$ , $k_{\sigma}\neq k_{\mu}k_{n}k_{\muarrow\kappa}$
. ,
. (22) , .
41 .




5.6. $x$ $\pm\infty$ $w_{21}(x-i\delta)$ $w_{12}(x+i\delta)$ $0$ .
( )
C2 , (21a) $xarrow\infty$ $n-1$ , $n$
. ,
$k_{\{1,\cdots,\mathfrak{n}-1\}}L_{\{n,\cdots,2n\}} \prod^{\mathfrak{n}-1}e^{\lambda_{r}}$















. $w_{12}$ . $w_{21}(x-i\delta),$ $w_{12}(x+i\delta)$
5.7. $w_{11}(x)$ 22 $b$ . .
( ) 56 , .
$u^{\lim_{xarrow+\infty}w_{11}(x)=(-)}|\begin{array}{llll}1 \vdots k_{l}^{n-2} k_{1}^{n}1 \vdots k_{2}^{n-2} k_{2}^{\mathfrak{n}}| \vdots | |1 \vdots k_{n}^{n-2} k_{n}^{n}\end{array}|/|\begin{array}{lll}1 \cdots k_{1}^{n-1}1 \cdots k_{2}^{n\sim 1}| |l \cdots k_{n}^{n-1}\end{array}|$
${\rm Re} x\wedge-b$
$w_{11}(x)=(-)|\begin{array}{llll}1 \vdots k_{\mathfrak{n}1}^{n\sim 2}k_{n2}^{n\frac{+}{+}2} k_{n+l}^{n}1 \vdots \vdots k_{n+2}^{\mathfrak{n}}| \vdots \vdots |l \vdots k_{2n}^{n-2} k_{2n}^{n}\end{array}|/|\begin{array}{lll}l \cdots k_{n1}^{n-1}k_{n2}^{\mathfrak{n}\frac{+}{+}1}1 \cdots \cdots\vdots| \vdots 1 \cdots k_{2n}^{\mathfrak{n}-1}\end{array}|$.
. $\tilde{w}_{11}(x):=w_{11}(x)-\{w_{11}(+\infty)+w_{11}(-\infty)\}/2$ , 1 $(x-i\delta)$ 22
$b$ .
) $w_{11}$ $nxn$ .
5.8.
$\frac{k_{\{n+1\cdot.\cdot.\cdot 2n\}}}{\iota_{\{n+1\cdot 2\mathfrak{n}\}}}x\frac{1}{\iota_{\{1,\backslash \cdot\cdot,n\}arrow\{n+1,\cdots,2n\}}}x\tau$
(25)
$=(-)^{\frac{n(\mathfrak{n}-1)}{2}d}$
$( \frac{e^{\lambda_{n+\dot{g}}}}{L_{i}-L_{n+j}}+\frac{e^{\lambda}}{k_{j}-k_{n+j}})_{1\leq i_{1}j\leq n}$ .
$\tau$ (21a) .
$(=\pi$ $)$
, $( \frac{e^{\lambda}’}{k_{i}-k_{n+j}})_{1j}$ $( \frac{e^{\lambda_{\hslash^{4}\cdot j}}}{L_{*}\cdot-L_{n+j}})_{1j}$





. (26) (–h-e\mbox{\boldmath $\lambda$}kin+j) $\sigma:=$
$\{\sigma_{1}, \sigma_{2}, \cdots\sigma_{r}\}$ . ’ $;=\{\sigma_{1}’,\sigma_{2}’, \cdots\sigma_{\epsilon}’\}$ ,
$( \frac{e^{\lambda_{n+i}}}{L_{i}-L_{n+j}})_{1j}$ . . ,
$( \frac{e^{\lambda_{*}}}{h-k_{n+j}})_{ij}$ $\mu:=\{\mu_{1}, \mu_{2}, \cdots\mu_{r}\}$ . $( \frac{e^{\lambda_{n+j}}}{L_{1}\cdot-L_{n+j}})_{ij}$ $\mu’;=$
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$\{\mu_{1}’, \cdots\mu_{\epsilon}’\}$ . ( $\sigma$ $\mu$ )
.
(26) $\{\sigma, \sigma’\},$ $\{\mu, \mu’\}$ .
[10] .
, $\{n+\mu_{1}, \cdots n+\mu_{r}\}$ $\{n+\mu_{1}’, \cdots n+\mu_{l}’\}$ ,
$n+\mu$ $n+\mu’$ .





$= \sum_{\{\sigma,\sigma’\}}(-)^{[\sigma]+[\mu|+(\mathfrak{n}+1)r}ek_{\sigma}k_{n+\mu}L_{\sigma’}L_{n+\mu’}\Sigma_{j\approx 1}^{r}\lambda_{\sigma_{j}}+\Sigma_{j\approx 1}\lambda_{n+\mu_{j}’}$
$k_{\sigmaarrow n+\mu}L_{tarrow \mathfrak{n}+\mu’}$
$\{\mu,\mu’\}$
(25) , $e^{\Sigma_{j\approx 1}^{r}k_{j}+\Sigma_{i=1}\lambda_{*+\mu_{j}’}}$’ (27) .
, $(-)^{S}$ . 54 .
(25) $e^{\Sigma_{j\Leftrightarrow 1}^{r}\lambda_{\theta}+\Sigma_{\dot{j}=1}\lambda};’|+\mu_{j}’$
$= \frac{k_{\{n+1_{\prime},2n\}}}{L_{\{n+1,\cdots,2n\}}}\frac{1}{L_{\{1,\cdots,n\}arrow\{n+1,\cdots\prime 2n\}}}x\prod_{j=1}^{f}c_{\sigma_{j}}x\prod_{j=1}^{*}c_{n+\mu_{j}’}$
$x|\begin{array}{llll}l k_{\sigma_{1}} \cdots k_{\sigma_{1}}^{n-1}| | |1 k_{\sigma_{r}} \cdots k_{\sigma_{r}}^{n-1}1 k_{n+\mu_{1}’} \cdots k_{n+\mu_{1}}^{\mathfrak{n}-1}| | |l k_{\mathfrak{n}+\mu_{*}’} \cdots k_{n+\mu’}^{n-1}\end{array}||\begin{array}{llll}1 L_{\sigma_{1}’} \cdots L_{\sigma_{1}’}^{n-1}| | |l L_{\sigma’} \cdots L_{n+\mu_{1}}^{n-l}L_{\sigma_{\ell}’}^{\mathfrak{n}-1}1 L_{\mathfrak{n}+\mu_{1}} \cdots \cdots\vdots| | \vdotsl L_{\mathfrak{n}+\mu_{r}} \cdots L_{n+\mu_{r}}^{n-1}\end{array}|x(-)^{S}$
$=(-)^{S} x\frac{k_{\{\mathfrak{n}+1,\cdot.\cdot.\cdot,2n\}}}{L_{\{n+1,\backslash ,2\mathfrak{n}\}}}\frac{k_{\{\sigma.’ n+\mu’\}}L_{\{\sigma’,n+\mu\}}}{L_{\{1,\cdot\cdot,n\}arrow\{W1\ldots.,2n\}}}\prod_{j=1}^{r}c_{\sigma_{j}}x\prod_{j=1}^{\epsilon}c_{n+\mu_{j}’}$
$=(-)^{S} x\frac{k_{\{n+1_{1\backslash }2n\}}}{L_{\{n+1,\cdots,2n\}}}\frac{k_{\sigma}k_{n+\mu’}k_{\sigmaarrow n+\mu’}L_{\sigma’}L_{\mathfrak{n}+\mu}L_{\sigma’arrow n+\mu}}{L_{\{1,\cdots,n\}arrow\{n+1,12n\}}}$
$x\prod_{j=1}^{r}\frac{L_{\sigma_{j}arrow\{n+1,\cdot.\cdot.\cdot,2n\}}}{k_{\sigma_{j}arrow\{\mathfrak{n}+1,\cdot,2n\}}}x(\prod_{j=1}^{l}-\frac{L_{n+\mu_{;}’arrow\{n+1,\cdot.\cdot.\cdot,2n\}\backslash \{n+\mu_{j}’\}}}{k_{\mathfrak{n}+\mu_{j}’arrow\{n+1,\cdot,2\mathfrak{n}\}\backslash \{n+\mu_{j}’\}}})$
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$=(-)^{S} x(-)^{s}x\frac{k_{\{n+1,\cdot.\cdot.\cdot.\backslash 2n\}}}{L_{\{n+1,,2n\}}}\frac{k_{\sigma}k_{n+\mu’}k_{\sigmaarrow.n+\mu’}L_{\sigma’}L_{n..+\mu}L_{\sigma’arrow n+\mu}}{L_{\{1,\cdot\cdot:n\}arrow\{n+1_{l}\cdot,2n\}}}$
$x\frac{L_{\sigmaarrow\{n+1,.\cdot.\cdot.\cdot\backslash 2n\}}}{k_{\sigmaarrow\{n+1,,2n\}}}(\frac{L_{n+\mu’}}{k_{n+\mu}})^{2}\frac{L_{n+\mu’arrow n+\mu}}{k_{n+\muarrow n+\mu}}$
$=(-)^{S} x(-)^{\iota}x\frac{k_{\sigma}k_{n+\mu}L_{\sigma’}L_{n+\mu’}}{k_{\sigmaarrow \mathfrak{n}+\mu}L_{\sigma’arrow n+\mu’}}$ . (28)
. $e^{\Sigma\zeta_{-1}}\lambda_{*}j+\Sigma;1arrow\mu_{j}’\lambda$ (25) (27) .
, $S$ $\{1, 2, \cdots 2n\}$ $\{\sigma,n+\mu’,\sigma’,n+\mu\}$
. $\{1, 2, \cdots, 2n\}$ $\{\sigma,\sigma’, n+\mu, n+\mu’\}$ ,
(-)[\mbox{\boldmath $\sigma$}1+ . $\{\sigma,\sigma’,n+\mu,n+\mu’\}$ $\{\sigma, n+\mu’,\sigma’,n+\mu\}$
$(-)^{n\epsilon}$ . ,
$(-)^{S}x(-)^{\epsilon}=(-)^{[\sigma]+[\mu]+(n+1)\epsilon}=(-)\iota\sigma]+\mathfrak{l}^{\mu]+\{n+1)r}$ (29)
. (27), (28), (29) , .
58 , ) .
5.9. $k_{j}$ , $w_{11}(x-i\delta)$ $0\leq{\rm Im} x\leq 2\delta$ .
( ) wll $(x)$ $\delta\geq|{\rm Im} x|$ .
58 .
$\tau=(-)^{\lrcorner}\tau^{\lrcorner\iota}nn-x\frac{L_{\{n+1\cdots 2n\}}}{k_{\{n+1\cdots\ \iota\}}}$ $xL_{\{1,\cdots,n\}arrow\{n+1,\cdots,2n\}}xe^{\Sigma_{J\Leftarrow 1}^{n}\lambda_{\hslash\wedge j}}$
xdet $( \frac{1}{L_{i}-L_{n+j}}+\frac{e^{\lambda_{1}-\lambda_{n+j}}\backslash }{h-k_{n+j}})$ .
(30)
, $w_{11}(x)$ $0$ . $w_{11}(x)$
$\delta\geq|{\rm Im} x|$ $0$
.
52 .
det $( \frac{1}{L_{i}+L_{j}^{\dagger}}+\frac{e^{\lambda.+\lambda_{j}^{t}}}{h+k_{j}^{\dagger}})$ . (31)
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$x$ , (31) . $0$
$(y_{1}, y_{2}, \cdots y_{n})$ \iota .
$(y_{1}, \cdots)y_{n})(\begin{array}{lll}\frac{l}{L_{1}+L_{1}^{\dagger}}+\frac{e^{\lambda_{1\dagger}\cdot\lambda}1\dagger}{k_{1}+k_{1}^{\dagger}} \cdots \frac{1}{L_{1}+L_{n}^{l}}+\frac{e^{\lambda_{1}+\lambda_{n}’}}{k_{1}+k_{n}^{T}}| \ddots |\frac{1}{t,+L_{1}^{|}}+\frac{e^{\lambda_{\hslash}+\lambda_{1}^{|}}}{h+k_{1}^{1}} \cdots \frac{1}{L_{n}+L_{n}^{|}}+\frac{e^{\lambda_{n}+\lambda_{n}^{|}}}{k.+k^{f}}\end{array})(\begin{array}{l}y_{1}^{t}|y_{n}^{|}\end{array})$
$= \int_{-\infty}^{0}du(y_{1}, \cdots y_{\mathfrak{n}})(\begin{array}{lll}e \cdots e\vdots . \vdots e \cdots e\end{array}) (\begin{array}{l}y_{l}^{\dagger}|y_{n}^{|}\end{array})$
$+ \int_{-\infty}^{x}du(y_{1}, \cdots,y_{n})(\begin{array}{lll}e^{\lambda_{1}+\lambda_{\iota|_{l=u}}^{|}} \cdots e^{\lambda_{1}+\lambda_{n}^{t}}|_{x=u}| \ddots |e^{k+\lambda_{1}^{t}}|_{x=u} \cdots e^{\lambda_{n}+\lambda_{n}^{t}}|_{x=u}\end{array}) (\begin{array}{l}y_{l}^{\uparrow}|y_{n}^{\dagger}\end{array})$
$= \int_{-\infty}^{0}du\sum_{j=1}^{n}|y_{j}e^{L_{j}u}|^{2}+\int_{-\infty}^{x}du\sum_{j=1}^{n}|(y_{j}e^{\lambda_{j}}|oe=u)|^{2}>0$
. , Cl 53 $k_{j}+k_{j}^{\dagger}$ $L_{j}+L_{j}^{\dagger}$
. , (31) $0$ . $|{\rm Im} x|\leq\delta$
. , (23) (24) . $w_{11}$ .
. $R$ , $w_{11}$ $\{x||{\rm Im} x|\leq\delta\}\cap\{x||R\epsilon x|\geq R\}$
. $\{x||\bm{i}x|\leq\delta\}\cap\{x||{\rm Re} x|<R\}$ $w_{11}$
, wll , $\{x|-R\leq x\leq R\}$
. Wll $I$ $x$ $x$ , $k_{j}$ ,
6 INLS NLS
, INLS $\deltaarrow 0$ NLS .
$\deltaarrow 0$ NLS
. $\deltaarrow 0$ $c_{j}arrow(2\delta)^{n},c_{n+j}arrow-(2\delta)^{n-1},$ $(j=1,2, \cdots n),$ $L_{j}arrow 2\delta k_{j},$ $(i=$
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1, 2, $\cdots 2n$) , $w_{21}$ .
$w_{21}(x)/\sqrt{2\delta}=(-)^{n+1}$
$a_{j}$ $a_{j2^{\ln(2\delta)}}^{\prime 1}-$ , $\sqrt{2\delta}$ .
(32) NLS $n$ [5] .
7 5.5
55 . 52 , (21a)
.
$w_{21}^{\dagger}=(-)^{n+1}$
$|\begin{array}{lllll}c_{l}^{\uparrow}e^{-\lambda_{\mathfrak{n}+l}} .(-k_{n+l})^{n-2}c_{1}^{\dagger}e^{-\lambda_{n*1}}\cdot 1 .(-L_{n+l})^{n}\vdots \vdots \vdots \vdots c_{n}^{\dagger}e^{-\lambda_{2n}} (-k_{2n})^{n-2}c_{n}^{t}e^{-\lambda_{\aleph}} 1 (-L_{2n})^{n}c_{n+1}^{|}e^{-\lambda_{1}} (-k_{l})^{n-2}c_{n+l}^{\dagger}e^{-\lambda_{1}} 1 (-L_{1})^{\mathfrak{n}}\vdots \vdots \vdots \vdots c_{2n}^{\dagger}e^{-\lambda_{\hslash}} \cdots (-k_{n})^{n-2}c_{2n}^{\dagger}e^{-\lambda_{\hslash}} l (-L_{n})^{\mathfrak{n}}\end{array}|$
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$\lambda_{j}$ , .
$n-1$ $n+1$ Laplace ,
$n$ $n$ Laplace .
$(-)^{n+1}$ $\sum$
$(-)^{[\sigma]}k_{\sigma}L_{\sigma’} \prod^{n-1}c_{n+\sigma_{r}}^{\dagger}e^{-\lambda_{\sigma_{r}}}$
$w_{21}^{\dagger}= \frac{\{\sigma_{j}\},\{\sigma_{i}’\}r\approx 1}{n}$ . $(u)$
$\sum_{\mu,\mu’}(-)^{\mathfrak{h}\iota]}k_{\mu}L_{\mu’}\prod_{r=1}c_{n+\mu_{r}}^{\dagger}e^{-\lambda_{\mu r}}$
$\sum$ $\{1, 2, \cdots 2n\}$ $n-1$ $n+1$ $\sigma,\sigma’$
. $(-)^{[\sigma]}$ $\sigma$ , $\sigma’$
. $\mu$








(34) $e^{-\Sigma_{j=1}^{n-1}\lambda_{\sigma_{j}}}$ (34) $e^{-\Sigma_{j=1}^{\mathfrak{n}}\lambda_{\mu_{j}}}$
(36)








$c_{j}=\{\begin{array}{ll}\frac{L_{\{j\}arrow\{n+1\cdots,2n\}}}{k_{b\}arrow\{n+1\cdots,2n\}}}=\frac{L_{b\}arrow\{n+1,\ldots,2n\}\backslash b\}}}{k_{0\}arrow\{\mathfrak{n}+1,\cdots,2n\}\backslash \{j\}}} (j=1,2, \cdots n)-\frac{L_{\{j\}arrow\{n+1,\cdots\prime 2n\}\backslash \{j\}}}{k_{\{j\}arrow\{\mathfrak{n}+1,\cdots,2n\}\backslash \{j\}}} (j=n+1,n+2, \cdots 2n)\end{array}$
.
$\prod_{r=1}^{n-1}c_{n+\sigma_{r}}^{t}c_{\sigma_{r}}$
$= \prod_{r=1}^{n-1}\{-(\frac{L_{\{n+\sigma_{f}\}arrow\{n+1,.\cdot.\cdot.\cdot,2n\}\backslash \{n+\sigma,\}}}{k_{\{n+\sigma,.\}arrow\{n+1,)2n\}\backslash \{n+\sigma_{r}\}}})^{\dagger}\frac{L_{t^{\sigma_{r}\}arrow\{n+1,\cdots,2n\}\backslash \{\sigma,\}}}}{k_{t^{\sigma_{r}\}arrow\{\mathfrak{n}+1,\cdots 2n\}\backslash \{\sigma_{r}\}}1}}\}$
$=(-)^{n-1} \prod_{r=1}^{n-1}\frac{L_{\{\sigma,\}arrow\{1,\cdots,n\}\backslash \{\sigma_{r}\}}}{k_{\{\sigma_{r}\}arrow\{1,\cdots,n\}\backslash \{\sigma_{r}\}}}\frac{\iota_{\{\sigma,\}arrow\{n+1\ldots.,2n\}\backslash \{\sigma,\}}}{k_{\{\sigma_{r}\}arrow\{\mathfrak{n}+1\ldots.,2n\}\backslash \{\sigma_{r}\}}}$
(38)






(36) $= \frac{k_{\mu}L_{\mu’}\prod_{r=1}^{n-1}c_{n+\mu_{r}}^{\uparrow}}{L_{\mu}k_{\mu},\prod_{f=1}^{n-1}c_{\mu_{r}}^{-1}}=\frac{k_{\mu}L_{\mu’}}{L_{\mu}k_{\mu’}}\prod_{r\simeq 1}^{n-1}c_{n+\mu^{C_{\mu_{r}}}}^{\dagger}$
(40)
$= \frac{k_{\mu}L_{\mu’}}{L_{\mu}k_{\mu’}}x(-)^{n}(\frac{L_{\mu}}{k_{\mu}})^{2}\frac{L_{\muarrow\mu’}}{k_{\muarrow\mu}}=(-)^{n}\frac{L_{\{1,\cdots,2n\}}}{k_{\{1,\cdots,2n\}}}$





$\dot{x}_{n}(t)=F(\Delta x_{n}(t-\tau))$ $(n=1,2, \ldots)$ . (41)
$x_{\mathfrak{n}}(t)$ $n$ $t$ ,
$\Delta x_{n}(t):=x_{n-1}(t)-x_{\mathfrak{n}}(t)$ . $F$ Optimal Velocity (OV) ,
. OV [13]
$\dot{x}_{\mathfrak{n}}(t)=V[1$ -exp $(- \frac{\gamma}{V}(\Delta x_{n}(t-\tau)-L))]$ (42)
, tanh OV [2, 3, 6, 7]
$\dot{x}_{n}(t)=\xi+\eta$ tanh $( \frac{\Delta x_{n}(t-\tau)-\rho}{2A})$ (43)
. (42) [17] , (43)








$V_{0}=V[1$ -exp $(- \frac{\gamma}{V}(L_{0}-L))]$ (46)
$s_{n}(t)=(\gamma/V)\{y_{n-1}(t)-y_{n}(t)\}$ .
$\frac{1}{\alpha 0}\dot{s}_{n}(t)=-\exp(-s_{n-1}(l-\tau))+\exp(-s_{n}(t-\tau))$ . (47)
(47) $g/\beta=\exp(-\epsilon_{n}(t))$ $\beta$ $g$ ,
.
$s_{\mathfrak{n}}(t)= \log\frac{\alpha_{0}\sinh(br)}{b}\frac{c\infty h(b(t-\tau n))}{coeh(b[t-\tau(n+1)])}$ . (48)
(43) $g/f=\tanh\{(\Delta x_{n}(t)-\rho)/2A\}$ .
.
$\Delta x_{\mathfrak{n}}(t)=\rho+A$ log $( \frac{2\eta\sinh(b\tau)}{bA}\frac{coeh(bt-\frac{a}{2}n)}{coeh(b(t-\tau)-\frac{a}{2}n)}-1I\cdot$
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$e^{a}= \frac{bA/\eta+1-e^{2b\tau}}{bA/\eta-1+e^{-2br}}$
, $2b/a$ 1 .
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